Association of kinesin with microtubules in diverse cytoskeletal systems in the outer segments of rods and cones.
The membranous outer segments of vertebrate photoreceptors are supported by cytoskeletons consisting of microtubules and associated proteins, which occur as the ciliary axoneme in rods and cones, and as a separate cytoskeletal system at the incisures of rod outer segments. We performed an immunocytochemical study of the cytoskeleton in photoreceptors isolated from amphibian retinas and found that immunoreactivity to the heavy chain of the motor protein kinesin was closely associated with the microtubules in each of these outer segment cytoskeletal systems. In the outer segments of cones, kinesin heavy chain immunoreactivity was confined to a streak at the axoneme that extended to the outer segment tip. In the outer segments of rods, kinesin heavy chain immunoreactivity was found as both a short streak at the axoneme and a series of long parallel lines that coincided with the microtubules at rod outer segment incisures. Our findings constitute the first report of kinesin in the axoneme of cones and at the incisures of rods. Closely associated with microtubules, kinesin in photoreceptor outer segment axonemes and at rod outer segment incisures can transport materials longitudinally along the microtubules and/or connect these with each other and/or with other components. Because these cytoskeletal systems differ in fundamental ways, kinesin can play different roles in each case, e.g., kinesin at rod outer segment incisures can have structural and functional roles that are unique to rods. These findings may have clinical relevance because similar cytoskeletal systems are expected to occur in the outer segments of human photoreceptors; thus, a disturbance involving kinesin in the cytoskeletal systems at photoreceptor axonemes and/or at rod outer segment incisures could interfere with the normal structure and function of photoreceptors and contribute to human photoreceptor degenerations.